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Cenein) Jeser*plion 


1.1 Introduction 


The VEF.1§2A Frequency Comrerter has teen designed for use with a conventional 
communigetion type receiver to exten? lis range to cover the ll, 10, 6 and 

2? meter smateur bends, The unit conelsts of un NR? amplifier, a mixer, and o 
high freqeenucy oscilictor, The funcvion of tha unit is to convert the wery 
high frequencies received by it to e new fixed frequency of 7 negacycles which 
is fed to the receiver and amplified unl datected in the normal manner, This 
system of receiving may ba described as a doudle heterodyne system, Ite 
advantages are: high inage rejection, since tre image is 14 megacyeles from the 
gignal: and high selectivity which is provided by the selective low frequency 
intermediate frequency amplifier of the receiver, The auxiliary controls on the 
receiver, such as the beat frequency oscillator, tha noied limiter, and EF and 
audio gain contrels, function in the normal manner, ag does the signal etrength 
meter if the receiver is aquipped with one, The H&-45 and EME-s#l Receivers 
are admirably suited fer use with the VHF-152A Converter, 


le Specifications 


Power Supply: 115 rolts, 50-60 cycles, aingle phase* 

Power Consumption: 4O watts at 115 volts 

Output Frequency: 7 me (7000 ke) (Mominel) 

Overall Cabinet Dimencions! Length 12 in¢hes Width 11 inches Depth 11 inches 
Weight: 15.5 pounds 

Frequency Eange: 27,0 - aS 


iy mo 

5 —s 5 2 me 

*HOTE: On special order the VHF-152A may be obtained with a special power 
transforuer suitable for operation on 115-230 volte 25-50 cycles, 


1.3 Tube © ene 


Type Use Schematic Symbol 
1, 6AE5 RF Amplifier — VT-1 
2, 606 Mixer—Oacillator Vr.2 
>. FRI50 Voltage Regulator Lge 
a, | 6F YG Rectifier VI 
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SECTION If 


Installation 


@,1 Inspection 


The VHF-152A Converter should ba carefully checked on receipt for any mechanical 
damage that may have resulted in transit. If any such damage is found, a clain 
should be filed with the carrier, No claim can be filed at the ahipping point 
and Hadio mfg. Engineers, Inc, cannot be reeponsible for any damage incurred 
whilu in the hands of the carrier, 


2.2 External Connections 


To place the VHF-1524 in operation the line cord should be plugged into a suita- 
ble power source, The standard model ie designed for operation on 110-120 volt 
50-66 cycle AC line only, Use of the VHF-152A on any other voltage or frequency 
may result in damage, 


The output cable (Fig. 2) should be connected to the antenna torminal of the 
recolver, The cable has two shielded leads and a ground lead each ending in a 
terminal lug. On receivers which have provision for doublet operation, such as 
the RME-—45 and the RHE-84, the bluo coded lead must be connected te the antonna 
terminal farthest from the ground terminal, This is the hot side of the con- 
vortear output, The red lead, or low side, must ba connected te the antenna 
terminal nearest to the ground terminal, Tho ground braid should be connected 
to the réecelvor ground, On receivers not equipped for doublet operation, the 
blue lead should be connected to tho antenne terminal and the red and ground 
(shield) Leads should be connected to the receiver ground, This lead is coded 
white, Unless the above instructions are followed, the changoovor switch 

(Per, 3,3) will not operate properly, 


Tf an RHE-DB-20 Froeclector is uged ahead of the receiver, the connections will 

be made as above except that the converter output cable connects in the samo 
manner to the [20 antenna terminals instead of to the receiver, 

2.) Precactiona 

lmPORTANT - Attempted operation of the VHF-152A on any voltage or frequency other 
then that for which it Le designed will result in damage to the unit, The 
operator gust be sure that the supply is correct before plugging in the converter, 


ct «antennas 


On frequencies of 30 mogacycles and above, tho use of a resonant antenna is 
uandatory, For this reason the VHF-152A is provided with separate antenna, 
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ag ae for each frequoncy band, On the terminal strip on the rear apron 
(Fig, are four sets of two terminals each, These terminals are marked "2" 
for the 144-148 me band: "6" for tha 50-54 me band, and "10" for the 27-29.7 me 
band. The input iopedance for each band has been designed to be 300 ohma go 
that the ower nay make use of the 300 ohn twin lead line now available, The 
remaining set ef two terminala sarkod "LF" are for connecting the low frequency 
antenna used with the receiver, This pair of terminals ia connected through to 
the roceiver when the antenna changeover awiteh (Par. 3.3) is turned te "OUT", 
For information regarding antenna design and dimensions raference should be 
nade to the ARRL Amateur Handbook, available at all Radio Supply Stores. 


SECTION III 
Operation and Circuit Details 
3.1 Introduction 


The VHF-1524 cperates in conjunction with a communication tyne receiver tuned to 
Asproxtretuly J me, The accuracy of setting the receiver will effect the accuracy 
or calibration of tha VHF-1524 by the sane ancunt, That is to aay if the low fra— 
quency recelver is off 100 kilocyeles, the calibration of tha VHF-1524 will alao 
be eff bw; 100 kilocyeles, It rhould be noted that the operator ie not bound 

to ure the ovine frequoncy cf exactly 7.0 me, If interfcrence 1s encountered 

ho ney orve tha receiver ‘u;ine slightly to «a clear channel. realizing that 

tho VEF=1524 calibration i012 «sg by the same amount tho low fraquoncy receiver 


Wee meviuw, ff 35 de pesuyiws te pove the receiver froquency co far thet the 
calibration ig effectna, he pay recalibrate by following, instructions in 
Section TT, *8 da rey remo ci0l that the output frequency 54 oeved nore than 


50 ke higher or Juower tann +... "so ta.muse of tracking troubles that nay be 
encountors4, %n tle faster; ont ° 7, is left aligned at 6950 ke. 


In double hoterodvme receivins cyatens spurious signals nay be received which 
aro harmonica cf the ractirer lecal oscillator, On the VHF-152 two such aignala 
may be recolve’, Ca: s'epr0 vill bo heard at 29,8 me, which is outside the 
ef-2O.7 o¢ band, an.iper nay an begid ant Se.2 me, If it is found that this 
epurious signal fils va m rtal algnel which is dealred, the spurious signal 

mney be mored Py chatcings the recairor tuning elightly, 


3.2 Line Switch 


The equipment ia turned on by oes of the line awitch on the right hand side 
of the sontrol panel {Fig, 3 
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3.3 Changeover Switch 


On the left side of the control panel (Fig. 1) is the changeover switch, When 
this awitch is turned to "IN", the output of the VHF-1524 is fed to the receiver 
input torminals, At the bane time the low frequency antenna terminals are 
grounded to prevent 7 me signals from feeding through the VEF-152A to the re=- 
celver, When the changeover ewitch 1s turned to "OUT" the cutput of the 
VHF~152, is grounded and the low frequency "LF" (Fig, 2) antenze terminals 

are connected through to the receiver, Thus by turning the changeover awitch 

to "OUT" the receiver functions normally, 


3.4 Band Switch 


In the center of the control panel (Fig. 1) is the band change ewltch, This 
switch has three positions marked: phhy1ks, 50-54, and 27-29./7, am is used to 
awitch the VEF=-1524 to the desired range, 


3.5 HF Stage Peaking 


When the VHF-1524 lesves the factory, the stages are peaked to maximum sensitivity. 
It mey So found that como entonnas suy reflect a reactance inte the EF stage 

that will cetene 14 shiehtly. Wits vac antenns for a certain band connected 

tho EF paddar for “het bans ray vo perked up by listening to a signal, Figure 

IV shows the location of tha 32 pocdess for each band, To got at the paddere 

it is necessary to remore the bottom cover plate, 


3.6 IF Stage Peekt>e 
The IF transformer on chs VUT-15?, (T4g, 3) is peaked at the factory at 6,95 
mc. Different receivers connected to the output may change this tuning slightly, 
The owner ehould chec the peaking of this trancformer with the receiver con- 
necte!’, Peaking ia accomplicied oy turning the scrov on the top of the can, 
The screw ehovld tbe adjusted for maximum gain as indicated by a received signel 
or maximum background noice if a signal is not available, 
SECTION I¥ 

Maintenance and Service 

4.1 Introduction 


#o maintenance of importance io required on the VHF-1524, It is suggested 
that dust that may accumulate in the cabinet be blown out periodically. 
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The owner may, if he has anu accurate signal source available, recalibrate his 
converter ag discussed in succeeding naragraths, It should be born in mind 
that the calibration of the converter is affected by the eetting of the com- 
panion raceiver (Par, 3.1), Therefore, before attermting to recalibrate the 
convartar, the calibration of the receiver should be checked, 


The VHF-152A will drift sommwret during the first three minutes after being 
turned on and to a muck leos axtent during the next ten or twenty ninutes, 
It de roconmended that no attempt be made to recalibrate or align the equip— 
ment until it has reechod o stable temprrature, 


All calibrating and alignment should be done with the receiver connected and 
the chanzeover switch (Far, 3,3) in the "IN" position, 


If the receiver has a carrier level meter such as is on the RHE.45, this mater 
is used as a tuning indicator when posicing the circuits, If the receiver ie 
not equinped with a meter, it will ba necessary te connect an audio cutput 
meter to the receiver for a tuning indicator, ‘When using an awiio output 
meter, it 1a necessary to remove the AVC from the receiver, 


4,2 IP Coil Alignment 


Ag pointed out in Paragraph 3.1, the VHF-1524 is celibrated and aligned for 
an output frequency of 6,95 mc, The output tuning is controlled ty the screw 
on the tap of the aluminum can on the top of the chassis (Fig, 3). The 
transiormer may be peaked with a 5,95 mc signal fod into the mixer arid or 
with a signal tuned in on the convorter, Connection to the mixer grid is most 
eagil; made on the etator of the canter section of the tuning condenser, In 
elthar case, the transformer ils adjusted to maximum sensitivity ag indicated 
by the mater on the receiver, 


4.3 Calibration 


Calibration of the VHF-1524 should not be attempted unlese it is definitely es- 
tablished that the calibration is off, 


Calibration ig controlled by the oscillator naddere (Fig, 4}, These padders 
are Gade accessible by removal of the cabinet betton plate, Beneath this plate 
is a second aluminum plate in which are padder access holes, All calibrating 
and aligning should be done with this cover on, the proper nadder for each band 
pay be determined by referring to Figure IV, 


High beat 1s used on all bands, That ie to say, the ocecillator is alwaye 7 oe 
{approxinately) above the received signal, As in the case of all super heterodyne 
receivers, if sufficient input is used sach sigpnal may be received at two pointe 
differing by twice the IF frequency, With a signal being received, the padder 
aotting that gives the highest oscillator frequency is the nroper setting, 
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The two low frequency ranves have iron core oscillator coils, The screws for 
adjusting the inductance of these coils is accessible on the top of the chassia, 
Unless the screws havo been disturbed, adjustment should never te necessary. 


4,4 HP Alignment 


When the calibration is correct, the BY circuits should be aligned, Figure u 
shows the location of the EF amplifier and mixer grid nedders for each band, 
Each of these padders should be adjusted for maximum sensitivity as indicated 
by the meter on the receiver, 


When using a signal generator in aligning the VHF-152A a 300 ohm resistor should 
be inserted between the signal generator ard the antenna terminals in order 

that the low impedance of the signal generator will not swamp the EF circuit 

und cause a misalignnent of this circuit, Fest results will be obtained when 
the 2#F circuit is aligned with the antenna connected, See naragraph 3.5. 


4,5 Voltave Charts 


As an aid ir. trouble shooting on the VHF-152A the following chart of voltages 
at Various points in the circuit is tabulated below, Voltage readings should 
be mode with a voltmeter of at least 2000 ohms per volt resistance, Variation 
of 415% may be expected, 411 veltazos are measured fron the point indicated 
to ground unless otherwise indicated, 


Circuit Volts 

RF Plate 170 

RF Sereen 115 

RF Cathoda 2,0 

Mixer Plate 150 

Osc, Mixer Cothode 5 

Osc, Plate 50 (From cold side of choke) 

Ose, Grid” -3,0 (2 Meters), -4,7 (6 Meters), -5.5 (10 Meters) 


* Kote: 4leasured betwaen Ose, grid and cathode with a 2,5 mh choke 
in series with voltmeter lead to grid, 
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VET.1524 PARTS List Dwg, 5-282 


Rev, 42147 
No,  Gomponent No, Somponent 
RESISTORS cOLLS 
1.1 22 ohm 1/2 watt 420% carbon 41 2 Meter ALF, Coil 
1.2 220 ohm 1/2 watt £10% carbon 4.2 10 Meter R.F, Coil 
15 15K chm 1/2 watt 410% carbon met 6 Meter RF, Coil 
1.4 18K ohm 2 watt +108 carbon 4. 2 Meter Mixer Coil 
1.5 55 ohn 1/2 watt 420% carbon Me 10 Meter Mixer Col} 
l, 1000 oha 1/2 watt +10% carbon 4, & Mater Mixer Cofl 
1.7 4,7E ohm 1/2 watt +10% carbon 4.7 2 Meter Oscillator Coil 
1.8 18K ohe 2 watt 4104 carbon 4.8 10 Hoter Oscillator Coil 
1.9 3,5% oho 10 watt-wire wound a) 6 Meter Oscillator Coll, 

‘ 4,10 Oscillator Plate Choke 
CAPACITORS 4,11 Power Supply Filter Choke 
4,12 7 me I,F, Coil 


30 fd, Mica Padder 
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.2 «10 wafd, Kica Fadder TRANS FORMERS 

P 10 ,jwfd, Hica Fadder 

c 15 yifd. Ceramic +46 5.1 7me 1,F, Transformer 
Tuning Condenser B,F, Section 5.2 Power Transformer 


Tuning Sondenser Mixer Soction 

Tuning Condenser Oselllator Sdetion 
2000 wufd, 20% Hica 

1000 wufd, 20% 500 volt 

15 Jafd, 5% Ceramic 

30 wafd, Mica Padder 

10 afd, Mica Padder 

10 wifd, Mica Padder 

100 aafd, #104 Ceramic 

1.5 Adid, £.25 difd, Ceramic 

1000 apfd, +20% Mica 

25 wafd, +106 Ceramic 

.O1 afd, 600 velt paper 

100 ~wafd, Hica Padder 

L000 pafd, S00 7, Mies 

1000 pafd. 20% 500 volt 

1000 afd. 20% 

25 wafd, 10% Ceramic Neg, Temp, Coeff, 
25 aafd, 106 Ceramic Neg, Temp, Coeff, 
a =-13 jfd, Ceramic Padder Neg, Temp, Cooff. 
27 

es 


* 


- 


-—25 »jfi, Ceramic Fadder Neg, Tomp, Coaff, 
425 afd, Ceramic Padder Neg. Texp. Coeff, 
3-13 ppfd, Ceramic Padder Neg, Temp. Coaftf, 
25 ~afd, Caramic Fadder Neg, Temp, Coeff, 
2,30 10 wfd, Electrolytic 450 volt 
2,31 10 pfd. Electrolytic 450 volt 


SWITCHES 


POPS PP A ho ne PP PP 
- = = a 


Po Ag 
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3.1 &F, Switch Section, Coramic 
3,2 BF, Switch Section, Ceramic 
3 5 Mixer Switch Section, Ceramic 
3 Mixer Switch Section, Ceramic 
33 Oscillator Switch Section, Ceramic 
6 Oscillator Switch Section, Ceramic 
3.7 <A Line Switch SPST 
3.8 Changeover. Switch “PDT 


| LINE CORD OUTPUT CABLE —» 
FIG.-2 
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FIG. 3 
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